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Abstract 
The aim of this case–control study was to explore the association between the sedentary behaviour and the risk of 
depression development in elderly. We evaluated 348 subjects (average age 68 years, 182 men and 166 women) 
regarding the exercise regime and the clinical signs of depression. The results of this study showed an important 
association between depression and sedentarism in elderly, stronger in men than in women (p=0.001). 
© 2011 Published by Elsevier Ltd. Selection and peer-review under responsibility of PSIWORLD 2011 
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1. Introduction 
During aging many neurophysiologic and neuropathologic changes related to central nervous system 
occur, with variable intensity depending on the individual susceptibility and the superadded 
environmental factors.  
The entire described cerebral changes lead to an increased vulnerability of the elderly people to 
various forms of aggression of the pathogenic factors, particularly increasing the risk of developing 
degenerative diseases, depression and confusional syndrome. Among the psychopathological 
manifestations of the elderly, depressive states with variable severity represent one of the most important 
health problems.  
Considering the demographic transition, elderly depression became a medical issue with broad social 
implications, the disease affecting over 15% of people over 65 years old. The disease affects women 
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twice as often as men until age of 50-55 years, and then gender differences disappear (Ciucurel and 
Iconaru, 2008). 
It is known that mental disorders have adverse effects on physical activity levels, and on the other 
hand, regular physical activity can reduce or prevent the existence of mental problems. For example, 
physical activity can be used to prevent or to improve moderate depression. Also, in physical active 
elderly people, the incidence of depression and dementia is less than in general population and their life 
expectancy is greatly increased (Harrington et al., 2009). 
Following the above logic, it can be expected that the reduction of the physical activity level might be 
associated with increased morbidity of depression. However, things are much more complicated, although 
most studies support the idea that the elderly specific sedentary behaviour is a major risk factor for 
depression onset (Wilson-Escalante et al., 2009), especially for the vascular type of depression (Stella et 
al. 2007). 
In this context it should be mentioned the different profile according to gender of the specific physical 
activities of elderly people. Thus, if elderly male prefer leisure physical activity, older women are more 
inclined to household activities (Benedetti et al., 2008). 
Overall, elderly women are more sedentary than elderly men from the same age group, for this 
situation being available multiple explanations, most of them based on social influences, cultural 
traditions etc. (Crombie et al., 2002). Correlating the above information, it becomes interesting to 
evaluate the prevalence of depression in elderly according to gender and physical activity regime. These 
kinds of studies can offer valuable insight into understanding the role of sedentary lifestyle on the 
determinism of the disease and therefore can validate an effective prophylactic behaviour. 
This work aimed to reveal the association between depression and the physical activity regime in 
elderly, by determination of the exposure risk, taking into account other possible variables like gender. 
Basically, the objective of this study was to assess the risk of developing a clinic depression in elderly in 
the context of sedentary habits, highlighting the influence of gender in this morbid association.  
2. Material and methods  
We conducted a retrospective case-control study on a representative sample of 348 elderly (average 
age 68 years, 182 men and 166 women), randomly selected from the general population. Subjects were 
recruited from both urban (58%) and rural areas (42%). We chose this type of study because it can be 
applied on relatively small samples and it is appropriate for diseases with insidious onset, especially for 
situations of population instability. 
The parameters investigated among the subjects were the medium physical activity regime from the 
last five years and the presence of clinical signs of depression. 
Regarding the evaluation of the physical activity regime in elderly, we estimated for each subject his 
participation in regular exercise as frequency, time and energy expenditure in metabolic equivalents 
MET. We have developed semistructured interviews with elderly, in order to correctly evaluate their 
medium behaviour over a period of last 5 years. 
In most studies, international health recommendations for physical activity are for at least 30 minutes 
of moderate-intensity activity each day, at this level being obtained substantial health benefits for 
sedentary adults. In addition, many specialists insist that up to 60 minutes of vigorous physical 
activity/day will provide additional health benefits (Blair et al., 2004). For this reason we chose to divide 
subjects into two classes in relation to the physical activity regime: class 1 – less than an average of 59 
minutes/day light-moderate aerobic exercise (less than 5.9 MET) and class 2 – more than an average of 
60 minutes/day vigorous exercise (more than 6 MET). 
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We indicated as vigorous physical activity the circumstances that “usually make you breathe hard or 
feel tired most of the time”. Such situations are represented by some recreational sports (jogging, soccer, 
swimming) or intense work-related physical activities. The evaluation referred to the medium score of 
days per week the elderly accumulated the specified minutes of physical activity, five or more days per 
week being satisfactory to meet the guidelines. 
For  the  diagnosis  of  depression,  we  used  the  Hamilton  Depression  Rating  Scale  and  DSM  IV  TR  
criteria (Diagnostic and Statistical Manual of Mental Disorders – Fourth Edition, Text Revision), based 
on affective, behavioural, cognitive and somatic symptoms (American Psychiatric Association, 2000). 
In order to put into evidence the risk groups, we used the relative risk (RR) which is the ratio of 
incidence of the disease in the exposed and the unexposed, respectively. From such investigations result 
explanatory attitudes that have as final purpose the etiological knowledge. In the public health domain 
there is a particular interest to identify risk groups, starting from the features that do not necessarily have 
a causal role. These risk groups are important because they become the priority for preventive 
interventions. 
The association between exercise and depression (diagnosed by clinical criteria) was analyzed using a 
conditional logistic regression technique that estimates the RR and the 95% confidence interval (CI) for 
RR. 
3. Findings 
On the entire group we reported a depression prevalence of 25%, but this prevalence ranged from 
10.5% on the class 2 subjects to 29% on the class 1 subjects (p=0.001). The results of this study (fig. 1, 2 
and 3) showed an important association between depression and sedentarism in elderly: RR = 2.75 (95% 
CI = 1.38-6.01). The association was stronger in men (RR = 3.54, 95% CI = 0.9–21.4) than in women 
(RR = 2.53, 95% CI = 1.19–6.28). 
Fig. 1. The distribution of depression cases according to the physical activity regime on the entire group. 
Fig. 2. The distribution of depression cases according to the physical activity regime on the men subgroup. 
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Fig. 3. The distribution of depression cases according to the physical activity regime on the women subgroup. 
We ascertained that the prevalence of depression among the subgroup of women (35.5%) was much 
higher than among men (15.4%). Instead, the harmful influence of sedentarism in terms of developing the 
risk to become a depressed person is more marked for men. 
According to most authors, for reasons that start from the individual's social roles, men are less prone 
to depressive illness and women are more susceptible to various forms of stress and therefore they have a 
higher risk of developing a major depressive episode. In addition to these explanations, in speciality 
literature there are references to possible hormonal origin of depression in women, which would explain 
the gender differences in the occurrence of the disease (Kessler, 2003). 
For the studied group the results can be interpreted in consonance with the above assumptions: amid of 
a generally lower level of physical activity in women, there is a lower risk of developing depression in the 
context of sedentarism compare to the situation of men. In the conditions of adopting a sedentary 
lifestyle, men are more susceptible to depression than women who present a similar pattern of physical 
activity. 
It is certain that exercise, among other benefits, reduces the reactivity to stress and optimizes the 
coping mechanisms with stress. If we consider the fact that age entails a progressive reduction of the 
physical activity regime, due to the global involution of organs and systems functions, then any additional 
factor that induces sedentarism becomes itself a risk factor for depression. 
Taking into account the fact that the study involved a hierarchy of subjects, using a high threshold of 
physical activity regime (more than 6 MET/day) and that in this context the calculated RR is relevant, 
then it results that the risk for developing depression in elderly is influenced by the relation dose-effect 
regarding the physical activity. Basically, the higher the energy expenditures are the more protective 
against depression exercise becomes, the results being in consonance with other records from the 
specialty literature (Dunn et al., 2005). 
It should be noted that within the studied elderly group a large number of subjects (30%) had 
psychiatric comorbidity, especially represented by anxiety disorders and disorders related to alcohol 
consumption. The reduced relatively size of the investigated sample requires, however, caution for further 
interpretation and expansion of the research on a larger group, with a multifactorial approach. 
4. Conclusion 
The exercise regime is important in determining individuals who are more susceptible to depression 
and this is a significant issue for the sanogenetic interventions. Physical inactivity has serious 
repercussions on health by multisystemic pathological effects, especially in those persons undergoing the 
stages of senescence, elderly representing the most sedentary segment of the general population. 
It can be asserted that physical activity is important for the mental state of elderly and in daily practice 
the performance of physical activity must necessarily be part of the preventive and curative therapeutic 
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approach of depression. When prescribing physical exercise as an adjuvant treatment to medication and 
psychotherapy in depression, it should be taken into account the physical and mental particularities of 
each patient. The protective effect against the depression onset in elderly seems to be more pronounced 
when the physical activity regime and the subsequent energy expenditures are higher, while respecting the 
individual tolerance limit. 
The reversibility of depression associated with sedentarism in elderly is under discussion and further 
studies are necessary in order to provide the basics of a prophylactic approach for these patients. 
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